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The title molecule, Q7H25N3O3, is built up from fused six- and 
five-membered rings linked to a -C 10 H 2 i chain. The fused-ring 
system is essentially planar, the largest deviation from the 
mean plane being 0.009 (2) A. The chain is roughly perpendic- 
ular to this plane, making a dihedral angle of 79.5 (2)°. In the 
crystal, N— H- ■ O hydrogen bonds build infinite chains along 
[010]. There are channels in the structure containing 
disordered hexane. The contribution of this solvent to the 
scattering power was suppressed using the SQUEEZE option 
in PLATON [Spek (2009). Acta Cryst. D65, 148-155]. 



Experimental 

Crystal data 

C 17 H 25 N 3 0 3 
M, = 319.40 
Monoclinic, C2/c 
a = 32.9827 (6) A 
b = 4.55881 (9) A 
c = 29.3435 (5) A 
/3 = 109.481 (2)° 

Data collection 

Agilent SuperNova Dual (Cu at 
zero) Atlas diffractometer 

Absorption correction: analytical 
[CrysAlis PRO (Agilent, 2011) 
based on expressions derived by 



Refinement 

R[F 2 > 2a(F 2 )] = 0.041 

wR(F 2 ) = 0.126 

S = 1.09 

4129 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 4159.56 (13) A J 
Z = 8 

Cu Ka radiation 
/x = 0.57 mm~' 
T = 206 K 

0.15 x 0.11 x 0.05 mm 



Clark & Reid (1995)] 
r min = 0.952, r max = 0.985 
20838 measured reflections 
4129 independent reflections 
3475 reflections with / > 2cr(/) 
R nl = 0.029 



208 parameters 

H-atom parameters constrained 
A/w = 0.16 e A~ 3 
Ap mi „ = -0.17 e A~ 3 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


Nl-Hl-Ol' 


0.86 


1.88 


2.743 (1) 


178 



Symmetry code: (i) — x + |, y — \. —z + |. 

Data collection: CrysAlis PRO (Agilent, 2011); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
XP (Sheldrick, 2008); software used to prepare material for publi- 
cation: SHELXL97. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: IM2324). 



Related literature 

For the pharmacological and biochemical properties of related 
compounds, see: Gravatt et al. (1994); Horton et al. (2003); 
Kim et al. (1996); Roth et al. (1997). For related structures, see 
Ouzidan et al. (201la,b). 
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l-Decyl-6-nitro-l//-benzimidazol-2(3//)-one 

Y. Ouzidan, Y. Kandri Rodi, E. M. Essassi, S. V. Luis, M. Bolte and L. El Ammari 
Comment 

Benzimidazoles are very useful intermediates/subunits for the development of molecules of pharmaceutical or biological 
interest. Benzimidazole derivatives have found applications in diverse therapeutic areas including anti-ulcers, anti-hyper- 
tensives, anti-virals, anti-fungals and anti-cancers (Gravatt et al. 1994; Horton et al. 2003; Kim et al. 1996; Roth etal. 1997). 

As a continuation of our research work devoted to the development of substituted benzimidazol-2-one derivatives (Ouz- 
idan et al, 201 la, 20116), we report in this paper the synthesis of a new benzimidazol-2-one derivative by action of 1-bro- 
modecane with 5-nitro-l,3-dihydro-benzimidazol-2-one in the presence of a catalytic quantity of tetra-n-butylammonium 
bromide under mild conditions to furnish the title compound (Scheme 1). 

The molecular structure of l-decyl-6-nitro-l,3-dihydro-benzimidazol-2-one is built up from two fused six-and five- 
membered rings linked to aCioH2i chain as schown in Fg. 1 . The fused rings are essentially planar, with maximum deviations 
of 0.008 (2) A and -0.004 (2) A for C2 and Nl, respectively. The dihedral angle between them does not exceed 0.68 (7)°. 
The torsional angles C7-N2-C1 1-C12 and C17-C18-C19-C20 are -98.4 (2) ° and 176.7 (2)°, respectively. Nl— H-Ol 
hydrogen bonds build up infinite one-dimensional chains along the [0 1 0] direction as shown in Fig. 2 and Table 1. 

Experimental 

To 5-nitro-l,3-dihydro-benzimidazol-2-one (0.2 g, 1.1 mmol), potassium carbonate (0.30 g, 2.2 mmol) and tetra-n-butylam- 
monium bromide (0.07 g, 0.2 mmol) in DMF (15 ml) was added 1 -bromodecane (0.34 ml, 1.65 mmol). Stirring was con- 
tinued at room temperature for 6 h. The precipitated salt was removed by filtration and the filtrate was concentrated under 
reduced pressure. The residue was separated by chromatography on a column of silica gel with ethyl acetate/hexane (1/2) 
as eluent. Colorless crystals were isolated when the solvent was allowed to evaporate (yield: 27%). 

Refinement 

There are channels in the structure containing disordered hexane. The contribution of this solvent to the scattering power 
was suppressed using the SQUEEZE option in PLATON (Spek, 2009) and the reflections were merged. 

H atoms were located in a difference map and treated as riding with C — H = 0.93 A for all H atoms with (7i S0 (H) = 1.2 
(7 e q(aromatic, methine)and J/j S0 (H) = 1.5 (7 eq (methyl). 
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Figures 




Fig. 1. Molecular structure of the title compound with displacement ellipsoids are drawn at 
the 50% probability level. H atoms are represented as small circles. 



Fig. 2. Packing diagram. 



1 -Decyl-6-nitro-1 H-benzimidazol-2(3H)-one 



Crystal data 
Ci 7 H25N 3 0 3 
M r = 319.40 

Monoclinic, C2/c 
Hall symbol: -C 2yc 
a = 32.9827 (6) A 
6 = 4.55881 (9) A 
c = 29.3435 (5) A 
(3= 109.481 (2)° 

V= 4159.56 (13) A 3 

Z=8 



^(000) = 1376 

D x = 1.020 MgnT 3 

Cu Ka radiation, X = 1.54184 A 

Cell parameters from 8979 reflections 

6 = 2.8-73.1° 

li = 0.57 mm 1 
J=206K 
Block, colourless 
0.15 x 0.11 x 0.05 mm 



Data collection 



Agilent SuperNova Dual (Cu at zero) Atlas 
diffractometer 

Radiation source: fine- focus sealed tube 



4129 independent reflections 



mirror 

Detector resolution: 0.4051 pixels mm" 1 
co scans 

Absorption correction: analytical 

[CrysAlis PRO (Agilent, 20 1 1 ) based on expressions k = -4— »5 
derived by Clark & Reid (1995)] 

r min = 0.952, J max = 0.985 / = -36^36 

20838 measured reflections 



3475 reflections with / > 2o(I) 
*tat= 0.029 

Omax = 73.3°, 9 m j n = 2.8° 

h = -40^40 



sup-2 



supplementary materials 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 >2o(F 2 )] = 0.041 
wR(F 2 ) = 0.126 

S= 1.09 

4129 reflections 
208 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 

Hydrogen site location: difference Fourier map 

H-atom parameters constrained 

w = l/[o 2 (F 0 2 ) + (0.0706P) 2 + 0.8537.P] 

where P = (F D 2 + 2F c 2 )/3 



(A/a) n 

APmax 



x = 0.001 
= 0.16eA 



Ap m in = -0.17eA 



Special details 

Experimental. CrysAlisPro, Agilent Technologies, Version 1.171.35.11 (release 16-05-2011 CrysAlisl71 .NET) Analytical numer- 
ic absorption correction using a multifaceted crystal model based on expressions derived by R.C. Clark & J.S. Reid. Clark & Reid 
(1995). 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; correlations between 
s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell s.u.'s is 
used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of F 2 against all reflections. The weighted R- factor wR and goodness of fit S are based on F 2 , conventional 
R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > o(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on all data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 





X 


y 


z 


TI- *ITJ 


Nl 


0.76316 (3) 


0.5176 (2) 


0.70158 (3) 


0.0389 (3) 


HI 


0.7727 


0.4612 


0.7312 


0.047* 


N2 


0.72508 (3) 


0.7438 (2) 


0.63471 (3) 


0.0319(2) 


N3 


0.80707 (4) 


0.2956 (3) 


0.53894 (4) 


0.0493 (3) 


Ol 


0.70806 (3) 


0.8310(2) 


0.70415 (3) 


0.0459 (3) 


02 


0.83330 (4) 


0.1068 (3) 


0.53903 (4) 


0.0817(4) 


03 


0.78870 (3) 


0.4442 (2) 


0.50339 (3) 


0.0571 (3) 


CI 


0.77940 (3) 


0.4278 (3) 


0.66624 (4) 


0.0337 (3) 


C2 


0.75516 (3) 


0.5736 (3) 


0.62357 (4) 


0.0304 (3) 


C3 


0.76366 (3) 


0.5367 (3) 


0.58100(4) 


0.0341 (3) 


H3 


0.7482 


0.6341 


0.5527 


0.041* 


C4 


0.79688 (4) 


0.3445 (3) 


0.58314 (4) 


0.0384 (3) 


C5 


0.82078 (4) 


0.1954 (3) 


0.62471 (5) 


0.0451 (3) 


H5 


0.8425 


0.0676 


0.6240 


0.054* 


C6 


0.81208 (4) 


0.2379 (3) 


0.66730 (4) 


0.0433 (3) 
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1.3659 (16) 


C13 — C14 


1.5208 (15) 


Nl — CI 


1.3785 (15) 


C13 — H13A 


0.9700 


Nl — HI 


0.8600 


C13 — H13B 


0.9700 


N2 — C7 


1.3793 (13) 


C14 — C15 


1.5235 (15) 


N2— C2 


1.3819 (15) 


C14— H14A 


0.9700 


N2— Cll 


1.4612 (14) 


C14— H14B 


0.9700 


N3— 02 


1.2198(16) 


C15— C16 


1.5235 (16) 


N3— 03 


1.2218(15) 


C15— H15A 


0.9700 


N3— C4 


1.4612(15) 


C15— H15B 


0.9700 


Ol— C7 


1.2304 (14) 


C16— C17 


1.5201 (16) 


CI— C6 


1.3745 (18) 


C16— H16A 


0.9700 


CI— C2 


1.4077 (15) 


C16— H16B 


0.9700 


C2— C3 


1.3789 (14) 


C17— C18 


1.5194(16) 


C3— C4 


1.3879 (17) 


C17— H17A 


0.9700 


C3— H3 


0.9300 


CI 7— H17B 


0.9700 


C4— C5 


1.3890 (17) 


C18— C19 


1.5148(17) 


C5— C6 


1.3862 (18) 


CI 8— H18A 


0.9700 


C5— H5 


0.9300 


C18— H18B 


0.9700 


C6— H6 


0.9300 


CI 9— C20 


1.5138 (19) 


Cll— C12 


1.5197(15) 


C19— H19A 


0.9700 


Cll— H11A 


0.9700 


C19— H19B 


0.9700 


Cll— HUB 


0.9700 


C20— H20A 


0.9600 


C12— C13 


1.5234 (15) 


C20— H20B 


0.9600 


C12— H12A 


0.9700 


C20— H20C 


0.9600 


C12— H12B 


0.9700 






C7— Nl— CI 


110.52(9) 


C14— C13— H13B 


109.0 


C7— Nl— HI 


124.7 


C12— C13— H13B 


109.0 


CI— Nl— HI 


124.7 


H13A— CI 3— H13B 


107.8 


C7— N2— C2 


109.41 (9) 


C13— C14— C15 


113.41 (10) 


C7— N2— Cll 


123.32 (9) 


C13— C14— H14A 


108.9 


C2— N2— Cll 


127.13 (8) 


C15— C14— H14A 


108.9 


02— N3— 03 


122.85 (11) 


C13— C14— H14B 


108.9 


02— N3— C4 


118.60(11) 


C15— C14— H14B 


108.9 


03— N3— C4 


118.55(11) 


H14A— C14— H14B 


107.7 
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p/: p 1 \n 
Co — CI — JN 1 


111 (\A { 1 f\\ 

131.V4 (10) 


p/: pi pi 
Co — CI — C2 


111 "7<c /1 n\ 
Hi. 10 (10) 


\T1 P1 PI 

JN 1 — CI — C2 


i(i/ii / 1 n\ 
106.31 (10) 


pi pi \n 
C3 — C2 — JN2 


111 A £. 1 1 f\\ 

131.40 (10) 


pi pi pi 
C3 — Cz — C 1 


111 /II /I A\ 

121.41 (10) 


\n pi pi 

JN 2 — Cz — C 1 


1 c\h 1 1 /n\ 

lu/.iz (y) 


pi pi p/i 
Cz — C3 — C4 


1 1 c /ri /i n\ 
HD.ol (10) 


r^i r^i Tji 
Cz — C3 — H3 


1111 

122.2 


P/1 PI III 

C4 — C3 — H3 


1 11 1 

Izz.z 


PI P/1 pc 

C3 — C4 CD 


111 O /I / 1 1 \ 

123.64 (11) 


pi p/i \n 
C3 — C4 JN 3 


I 1 "7 on /1 n\ 

II /.6V (10) 


PC P/1 Ml 

CD — C4 JN 3 


110 lO /11\ 

116.25 (12) 


p/; pc a 
Co — CD — C4 


i in "7/i /1 i\ 

i iy. /4 (12) 


p/; pc uc 
Co — CD — HD 


1 in 1 
120.1 


f^A r^z tjc 
C4 — CD — HD 


1 in 1 
120.1 


pi p/: pc 
CI — Co — CD 


1 1 n ha n 1\ 
11 /.o4 (11) 


pi p/; u£ 
CI — Co — Ho 


111 i 

121.2 


pc p/: u/: 
CD — Co — Ho 


111 i 

121.2 


p.1 pi mi 
(Jl — C/ — JN 1 


1 1"7 o/: i 1 n\ 
12 /.66 (10) 


Pi 1 r"7 INTO 

(Jl — C/ — JN2 


lie cn i \ w 
12D.D0 (11) 


Ml r"7 Ml 

JN 1 — C/ — IN 2 


1 n/; /; a fts\ 
106.64 (y) 


mi pi i ni 
JNz — CI 1 — C12 


ill 11/1 n\ 
112.1 / (10) 


Ml t~" 1 1 U 1 1 A 

JNz — CI 1 — HI 1 A 


1 no i 

ioy.2 


Clz — CI 1 — HI 1A 


1 nn i 

ioy.2 


Ml r"| 1 T T 1 1 D 

JN2 — Cll — HUB 


109.2 


pn pi 1 TT 1 1 D 

Clz — Cll — HI IB 


1 nn i 

ioy.2 


UI 1 A pi 1 Tji 1 n 

HI 1 A — Cll — HI IB 


1 ni n 

io /.y 


pi 1 p 1 1 pi i 
CI 1 — Clz — CI 3 


111 n/c / 1 n"i 
112.06 (10) 


P11 pii unA 
Cll — Clz — HlzA 


1 nn i 

ioy.2 


pil P11 U11A 

CI 3 — Clz — HlzA 


1 nn i 

ioy.2 


Cll— C12— H12B 


109.2 


C13— C12— H12B 


109.2 


H12A— CI 2— H12B 


107.9 


C14— C13— C12 


112.76(10) 


C14— C13— H13A 


109.0 


C12— C13— H13A 


109.0 



P1/1 PK pi/ 

C 14 — C 1 D — C 1 6 


111 in /i n\ 
113.3y (10) 


P1/1 PK IJK A 

C14 — C1D — H1DA 


1 no n 

los.y 


PK pK U 1 C A 

C 1 6 — C 1 D — H IDA 


1 no n 

los.y 


P 1 A PK UKD 

C14 — C1D — H1DB 


1 no n 

los.y 


PK pK UKD 

C16 — C1D — H1DB 


1 no n 

los.y 


UK A P 1 C TT1 CD 

H 1 DA — C 1 D — H 1 DB 


1 ni i 
10/./ 


P11 p 1 /T PK 

C 1 / — C 1 6 — C 1 D 


111 on /1 n\ 
113. SO (10) 


P17 pi/; ni /; a 
CI / — C16 — H16A 


1 no o 
10S.S 


PK p 1 /T U K A 

C 1 D — C 1 6 — H 1 6 A 


1 no o 

106.6 


Pil pK tji j/D 

C 1 / — C 1 6 — H 1 6B 


1 no o 

106.6 


PK PK UKD 

C 1 D — C 1 6 — H 1 6B 


1 no o 
105. 5 


UKA pi/ U1/;T3 

H 1 6A — C 1 6 — H 1 6is 


1 ni i 
10 /. / 


PIO P11 PK 

C 1 5 — C 1 / — C 1 6 


111 o o /1 n\ 
113.55 (10) 


pin Pil U11A 

C 1 6 — C 1 / — H 1 / A 


1 no o 
106.6 


PK P11 U11A 

C 1 6 — C 1 / — H 1 / A 


1 no o 
105.5 


PIO P11 TJI ID 

Clo — CI / — HI ID 


1 no o 
106.6 


PK P11 TJI *TD 

C16 — CI / — HI ID 


1 no o 
106.6 


U11A P11 UI ID 

HI /A — CI / — HI ID 


1 ni i 
10/./ 


pin pio pii 

ciy — cia — ci / 


ii/i In/"11\ 
114. iy (11) 


pin pio uioa 
Ciy — Clo — HloA 


1 no i 
106. / 


Pil PIO UIOA 

C 1 / — C 1 6 — H 1 5 A 


1 no i 
106. / 


pin pio uiod 
Ciy — CIS — Hlois 


1 no i 
106. / 


Pil PIO UIOD 

C 1 / — C 1 o — H 1 6 is 


1 no i 
105. / 


UIOA PIO UIOD 

H 1 oA — C 1 0 — H 1 od 


1 ni /: 
10/. 6 


pin pin pio 
C20 — C 1 y — C 1 5 


111 /:i /i i\ 
113.6/ (12) 


pin pin uinA 

C20 — c i y — H 1 y A 


1 no o 
106.6 


pio pin uinA 

cis — ciy — HiyA 


1 no o 
106.6 


pin pin uinD 

C20 — c i y — h i y D 


1 no o 
106.6 


pio pin uinD 

cis — ciy — Hiyts 


1 no o 
106.6 


UinA pin UI nn 

h i yA — c i y — h i yts 


1 ni i 
10/./ 


C19— C20— H20A 


109.5 


C19— C20— H20B 


109.5 


H20A— C20— H20B 


109.5 


C19— C20— H20C 


109.5 


H20A— C20— H20C 


109.5 


H20B— C20— H20C 


109.5 



Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D—A D—H-A 

NI — HI— 01' 0.86 1.88 2.743 (1) 178. 
Symmetry codes: (i) -x+3/2, >>-l/2, -z+3/2. 
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